Background. Gender differences in the prevalence of post-traumatic stress disorder were examined by analysing discrepancies between the DSM-IV and ICD-10 diagnostic systems.
INTRODUCTION
Post-traumatic stress disorder (PTSD) has been the focus of considerable empirical attention over the last 20 years. More recently, there has been a particular focus on the prevalence of, and risk factors for, PTSD in the community as defined by the successive revisions of the Diagnostic and Statistical Manual of Mental Disorders (DSM ; APA, 1994) . Although the relationship between risk factors, exposure to trauma, and the development of PTSD is not straightforward (cf. Norris, 1992) , one of the most salient findings from both community and clinical studies relates to the role of gender. Males are more frequently exposed to traumatic events, but females exhibit a greater risk of PTSD (Kessler et al. 1995; Breslau et al. 1997 Breslau et al. , 1998 Breslau et al. , 1999 Perkonigg et al. 2000) . Several explanations for this finding have been postulated.
One explanation relates to the differential rates of exposure to particular types of traumatic events in males and females. Sexual trauma, which is more commonly experienced by women than men, is also one of the trauma types most likely to lead to PTSD (Kessler et al. 1995 ; Breslau et al. 1998; Cuffe et al. 1998; Perkonigg et al. 2000 ; Creamer et al. 2001) . However, using data from the National Comorbidity Survey (NCS), Kessler et al. (1995) determined that women were at higher risk of developing PTSD even controlling for trauma type. Similarly, Stein et al. (2000) demonstrated that even if those exposed to sexual trauma were excluded from analysis, women were still at higher risk of developing PTSD than men. Thus, although higher rates of exposure to sexual trauma among women may be partially responsible for higher rates of PTSD among women, it does not wholly explain the finding.
A second explanation relates to differential responses to trauma in males and females. Breslau & Kessler (2001) showed that DSM-IV criterion A2, which requires that the person's emotional response to the traumatic event involve fear, helplessness or horror, is more commonly endorsed by females than males, a similar finding to that reported by Brewin et al. (2000) . Breslau & Kessler (2001) suggest that this, in turn, attenuates the gender difference in the prevalence of PTSD. Traumatic events experienced by females are more likely to meet this 'fear, helplessness or horror ' criterion, than the same events experienced by males. Such studies suggest that the higher prevalence of PTSD among women may represent a true vulnerability to develop the disorder, similar to that associated with other mental disorders such as depression and anxiety (Stein et al. 2000) .
The Australian National Survey of Mental Health and Well-Being (NSMHWB) was a largescale epidemiological survey that calculated the prevalence of the major mental disorders. A major advantage of the Australian NSMHWB over previous epidemiological surveys such as the NCS and the Epidemiological Catchment Area (ECA) study was that it assessed mental disorders according to the diagnostic criteria for both DSM-IV and International Classification of Diseases Tenth Edition Diagnostic Criteria for Research (ICD-10-DCR ; WHO, 1993) . In an earlier analysis from the Australian NSMHWB, Creamer et al. (2001) reported that while men were at higher risk of experiencing a traumatic event over their lifetime, controlling for trauma exposure, females were only at slightly higher risk of developing DSM-IV PTSD than males (OR 1 . 4, 95% CI 1 . 0-2 . 0). When trauma type was controlled, the increased vulnerability for females to develop DSM-IV PTSD was no longer significant. Creamer et al. (2001) noted that lifetime rates of rape among women in the Australian sample were lower than those reported in the NCS, and they suggest that this may have contributed to the absence of a gender difference in the prevalence of DSM-IV PTSD. Even so, given that prior studies have demonstrated a gender difference in the prevalence of PTSD when trauma type is controlled, one would still expect higher rates of DSM-IV PTSD in females than in males. Creamer et al. (2001) suggest that there may be socio-cultural factors that contribute to the vulnerability to develop PTSD symptoms after trauma and that these factors may be driving the absence of a gender difference in the Australian sample.
ICD-10-DCR PTSD has not been subject to the same degree of analysis in this sample. However, if socio-cultural factors accounted for the absence of gender differences in the prevalence of PTSD in the Australian population one would expect this finding to exist independent of the psychiatric classification system employed to make the diagnosis. If this is the case then there should be no gender difference in the prevalence of PTSD according to ICD-10-DCR. A report published soon after the completion of the survey (Andrews et al. 2001) cited the prevalence of ICD-10-DCR PTSD as 2 . 3% in males and 4 . 2% in females (3 . 3 % in the whole). These results show a clear gender difference in the prevalence of ICD-10-DCR PTSD. It is not known whether this gender difference remains once trauma type is controlled. However, a more detailed understanding of the gender profiles of DSM-IV and ICD-10-DCR PTSD is warranted.
A study carried out by Peters et al. (1999) as a pilot to the NSMHWB demonstrated that the prevalence of ICD-10-DCR PTSD was more than twice that of DSM-IV PTSD. As a result there were a significant number of ICD-only cases of PTSD, that is, cases that met all criteria for ICD-10-DCR PTSD but failed to meet all criteria for DSM-IV PTSD. The two major reasons why these cases failed to meet DSM-IV criteria related to the concept of general numbing of responsiveness (present in DSM-IV criterion C but absent in ICD-10-DCR) and the concept of clinical significance (present in DSM-IV criterion F but absent in ICD-10-DCR). It is, therefore, possible that the gender difference in ICD-10-DCR PTSD may be related to the discrepancies in diagnostic criteria between the two classification systems. An understanding of the relationship between gender and discrepancies in DSM-IV and ICD-10-DCR PTSD may provide insights into the ways in which males and females respond to questions about trauma, which will ultimately aid in a more comprehensive understanding of the classification of PTSD.
Thus, the current study explores the relationship between gender and PTSD (both DSM-IV and ICD-10-DCR) using data from the Australian NSMHWB through examination of the major sources of discrepancy in criteria between the two diagnostic systems.
METHOD
Data came from the Australian NSMHWB, a nationwide household survey of adults conducted in 1997. The methods and primary results for the study are described in detail elsewhere (Andrews et al. 2001) . A national probability sample of Australian households was contacted and 10641 adults over the age of 18 years agreed to participate in the survey (representing a response rate 78 %). Participants were interviewed face-to-face in their homes by trained lay interviewers using the computerized version of the Composite International Diagnostic Interview 2.0 (CIDI-Auto ; WHO, 1997). Diagnoses of the major mental disorders (including PTSD) were made according to the complete list of diagnostic criteria for both DSM-IV and ICD-10-DCR. The present study used the 12-month version of the CIDI-Auto that asks about the occurrence of symptoms in the 12 months prior to the interview. Thus, the prevalence rates reported in this paper are 12-month, rather than lifetime, prevalence rates.
The PTSD section is incorporated in the anxiety disorders section of the CIDI and has been shown to be a valid measure of PTSD (Peters et al. 1996) . The PTSD section of the 12-month CIDI elicits events that may have occurred in the lifetime of the participant and then, if an event has occurred, symptoms of PTSD that occurred in the 12 months prior to the interview are addressed. If a respondent has endorsed multiple events, they are asked to specify the worst event and symptoms of PTSD are elicited for that worst event. There are 10 events listed in the CIDI : direct combat experience, physical assault, torture (including being threatened with a weapon, being held captive or kidnapped), rape, molestation, lifethreatening accidents, natural disaster, witnessing someone being badly injured or killed, learning about one of the previous events occurring to a family member or friend, and other traumas. The PTSD section of the CIDI contains multiple skipping rules such that if a person does not endorse enough symptoms to meet each given criterion then they are not asked the remaining symptoms questions. For example, if people do not endorse any of the symptoms relating to arousal (contained in criterion D for both DSM-IV and ICD-10-DCR) then they are not asked about any of the symptoms relating to avoidance or numbing.
All data were analysed using the SUDAAN software package, designed specifically for use with complex survey samples (Shah et al. 1997) .
RESULTS

Diagnosis
The weighted prevalence of DSM-IV PTSD in the 12 months prior to the interview was 1 . 2% (S.E.=0 . 2) for males and 1 . 4% (S.E.=0 . 1) for females. The weighted prevalence of ICD-10-DCR PTSD in the 12 months prior to the interview was 2 . 3% (S.E.=0 . 3) for males and 4 . 2% (S.E.=0 . 3) for females. While there is no difference between males and females in the prevalence of DSM-IV PTSD there is an obvious relationship between gender and ICD-10-DCR PTSD with almost twice as many females than males meeting criteria for ICD-10-DCR PTSD. When modeled using multiple logistic regression, the association between ICD-10-DCR PTSD and gender is significant even after restricting the sample to those who had experienced trauma and controlling for age, marital status and trauma type.
Diagnostic criteria
In order to understand the gender difference in ICD-10-DCR but not DSM-IV PTSD we next turned to differences in criteria between the two classification systems. We followed the same method carried out in an earlier study of the discrepancies between DSM-IV and ICD-10-DCR PTSD (Peters et al. 1999) . The percentage of those with discrepant diagnostic status according to the two classifications who do not meet each diagnostic criterion is displayed in Table 1 . Consistent with the earlier study the major discrepancies occurred when ICD-10-DCR was positive and DSM-IV was negative : 249 respondents met criteria for ICD-10-DCR PTSD but not DSM-IV PTSD, while 28 respondents met criteria for DSM-IV PTSD but not for ICD-10-DCR PTSD. This concurs with the higher prevalence of ICD-10-DCR PTSD than of DSM-IV PTSD. Consistent with our earlier findings, the two major sources of discrepancy when the positive ICD-10-DCR/ negative DSM-IV cases were examined in detail, were criterion C and criterion F. Sixty-six per cent of this group was negative on DSM-IV PTSD because they did not endorse any of the symptoms of avoidance or general numbing of responsiveness. Seventy-one per cent of this group was negative on DSM-IV PTSD because they did not endorse distress or impairment (collectively known as the clinical significance criterion). Again consistent with our earlier results, the only sources of discrepancy for the 28 individuals who had a diagnosis of DSM-IV PTSD but not ICD-10-DCR PTSD were ICD-10-DCR criteria C and E : for these individuals they did not receive a diagnosis of PTSD according to ICD-10-DCR because they did not endorse symptoms of avoidance and they did not endorse onset of the disorder within 6 months.
In order to test whether the gender difference at the diagnostic level was present at the criterion level, we then calculated the endorsement of each ICD-10-DCR and DSM-IV criterion separately for females and males in the subsample of people who experienced a traumatic event and were asked each of the symptom questions. These endorsement rates along with the odds of endorsing each criterion for females versus males are shown in Table 2 . It should be pointed out that because the endorsement rates are calculated for people who have endorsed any traumatic event, criterion A in ICD-10-DCR, which merely assesses the presence of a traumatic event, is obviously endorsed by 100 % of people. While criterion A (exposure to trauma and reaction to the stressor) and criterion B (re-experiencing symptoms) in DSM-IV are endorsed significantly more by females than males, none of the other DSM-IV criteria are differentially endorsed by females and males. (It should be noted that that the operationalization of criterion B in DSM-IV and criterion B in ICD-10-DCR is identical in this study.) In fact two DSM-IV criteria (C and F) are endorsed slightly more, albeit not significantly, by males. This pattern of gender differences for some but not all criteria in DSM-IV is consistent with the lack of gender difference at the diagnostic level. This is in contrast to ICD-10-DCR where all criteria are endorsed significantly more by females than males. So, the gender difference at the diagnostic level is borne out by a similar gender difference at the criterion level for ICD-10-DCR.
Symptoms
An analysis of the endorsement by males and females of each of the symptoms making up the diagnostic criteria in DSM-IV and ICD-10-DCR was then conducted. Again this analysis was conducted in the subsample of people who had experienced a traumatic event and were asked each of the symptom questions. Criterion B was not examined as the operationalization of this criterion is identical for ICD-10-DCR and DSM-IV. Rates of endorsement and the odds of endorsing the symptom for females versus males are presented in Table 3 . While not all numbing symptoms were endorsed significantly more by males (probably explaining why overall the criterion is not endorsed significantly more by males), the symptom of detachment from others was endorsed significantly more by males than females. Avoidance of thoughts, but not avoidance of activities, was endorsed significantly more by females than by males. There were two arousal symptoms on which there was a gender difference (sleep problems and exaggerated startle response) and on these symptoms rates of endorsement were higher in females than in males.
DISCUSSION
Consistent with our previous research (Peters et al. 1999) , the findings regarding prevalence of DSM-IV and ICD-10-DCR PTSD in this larger household sample suggest that the two diagnostic systems are not comparable: the prevalence of ICD-10-DCR PTSD was more than twice that of DSM-IV PTSD. Again, consistent with our previous research, the presence of numbing of general responsiveness (criterion C) and the clinical significance criterion (criterion F) as components of the diagnostic criteria in DSM-IV but not in ICD-10-DCR appeared to play a major role in the discrepancy between the two systems.
The more interesting aspect of this research, however, is what the discrepancies between the two diagnostic systems can reveal about the gender differences in PTSD as ascertained by epidemiological instruments like the CIDI. In particular, while there was no overall gender difference in the prevalence of PTSD as defined by DSM-IV, females were twice as likely as males to attract a diagnosis of PTSD according to ICD-10-DCR. The lack of a gender difference in diagnosis of DSM-IV PTSD is contrary to other large epidemiological surveys (e.g. Kessler et al. 1995) and requires exploration. The gender difference at the diagnostic level for ICD-10-DCR was borne out by significant gender differences on all of the ICD-10-DCR diagnostic criteria, with females being one-anda-half to two times as likely to meet each of the criteria as males. Consistent with the lack of a gender difference in the prevalence of diagnosis of DSM-IV PTSD, there were less gender differences evident at the criterion level for DSM-IV than for ICD-10-DCR. Females were more likely to meet criterion A (exposure and reaction to the stressor) and criterion B (reexperiencing of the event) than were males, but females and males were equally likely to meet all other DSM-IV criteria. Importantly, there was no gender difference in endorsement of questions about clinical significance which make up criterion F in DSM-IV but do not contribute to the ICD-10-DCR diagnosis of PTSD. Thus, it can be concluded that the gender difference in ICD-10-DCR PTSD is not due to more severe symptomatology in females than in males. It appears that the gender difference in ICD-10-DCR but not in DSM-IV may have its source in the differential endorsement of symptoms that make up the other diagnostic criteria.
When the endorsement by males and females of the symptoms was examined, the pattern of gender differences seen in all criteria for ICD-10-DCR is not shown for all symptoms : there was a higher endorsement by females than males on only three symptoms (avoidance of thoughts and feelings, sleep problems, and exaggerated startle response), but for most symptoms there was equal endorsement of the symptoms by males and females, and, for one symptom (detachment from others) higher endorsement by males than by females. This pattern of symptom endorsement is consistent with the equal prevalence of DSM-IV PTSD, but not consistent with the higher prevalence for females of ICD-10-DCR PTSD. The apparent inconsistency is explained by the configuration of symptoms in the ICD-10-DCR and DSM-IV in order to make a diagnosis (see Fig. 1 ). In particular, criterion C in ICD-10-DCR requires only that at least one symptom of avoidance be endorsed while in DSM-IV, three out of seven symptoms must be endorsed. While males and females endorse one of the avoidance symptoms equally, females are more likely to endorse avoidance of thoughts and feelings and less likely to endorse detachment than are males. Therefore, females are less likely to meet the full criterion C requirements for DSM-IV PTSD than are males. Females are, however, more likely to meet the lesser criterion C requirements for ICD-10-DCR than they are for DSM-IV, which, in combination with the increased endorsement by females of the other criteria in ICD-10-DCR results in the increased prevalence of ICD-10-DCR PTSD amongst females when compared to males.
The findings, therefore, highlight the different symptoms that are endorsed by males and females who have experienced a traumatic event. Females were found to be more likely than males to endorse symptoms of re-experiencing the trauma and of arousal (although this latter difference was only significant for ICD-10-DCR). Males were found to be more likely than females to endorse symptoms of detachment. The gender differences apparent in this study in the endorsement of symptoms of re-experiencing the trauma are consistent with the pattern found for those who have experienced a trauma by other researchers in out-patient samples (Zlotnick et al. 2001 ) and epidemiological samples (Breslau et al. 1999 ) and the higher endorsement of arousal symptoms by females than by males is consistent with the pattern found for those who have experienced a trauma in an epidemiological sample (Norris et al. 2001 ).
The results demonstrate that, depending on the diagnostic system chosen, gender differences in endorsement of symptoms after trauma will be more or less apparent. The analysis performed does not allow a conclusion to be drawn regarding which diagnostic system captures the true essence of PTSD. An analysis strategy that began with the symptoms and examined their structure (e.g. via factor analytic methods) may allow a better examination of which symptoms are core to PTSD and whether those symptoms are better captured by DSM-IV-TR or by ICD-10-DCR (a suggestion from an anonymous reviewer) given the way in which the CIDI allows questions to be skipped, however, such an analysis in this sample would not be possible.
The results raise the question of whether the gender differences in endorsement of symptoms after trauma reflect genuine differences between males and females in their post-trauma experience. Other researchers have put forward the suggestion that males and females have a different biological propensity to experience different symptoms after trauma (cf. Bryant & Harvey, 2003) . An alternative explanation is that the gender difference in endorsement of symptoms is the result of response bias. In particular, the role of culturally defined gender roles, where the traditional male role is seen as one of 'strength ' and the traditional female role is seen as one of ' weakness ', may come in to play in the differential likelihood of men and women endorsing particular symptoms (see Gavranidou & Rosner, 2003 , for a review of this issue). In this sample, males were more likely than females to report one symptom (detachment from others) which may be less likely to be interpreted as a sign of weakness than those symptoms which are endorsed equally by males and females (e.g. avoidance of activities) or more by females than males (e.g. exaggerated startle response). Response bias may be particularly pertinent in PTSD given the wellknown relationship between emotional events, memory and self-report (Kihlstrom et al. 2000) . Given that, in many people with PTSD, the traumatic event occurred a long time prior to the interview, reconstruction of memories of traumatic events and resulting symptoms may be mediated by the individual's perception of which types of symptoms are culturally acceptable. Although speculative at this stage, the role of culturally defined gender roles in creating a response bias in answering questions about post-trauma reactions warrants more attention. How research might be done to examine whether gender differences in endorsement of symptoms reflects genuine differences in the post-trauma experience or is a result of response bias is, however, unclear.
Although the results of the current study are important in elucidating gender differences in endorsement of symptoms after trauma, there are a number of limitations. One of the most important limitations is the fact that the structure of the CIDI does not allow all respondents to be asked all of the questions. The CIDI uses skips when it is clear that the respondent is unlikely to meet full diagnostic criteria, a feature which is advantageous when conducting epidemiological surveys as it results in brevity, but which limits the analysis of the results from such surveys at the symptom level. As a result of the skips, the sample sizes on which each of the diagnostic criteria and symptoms are compared varies. Thus, it is possible that the rates of endorsement of each symptom may be influenced by gender differences in getting through each skip point of the CIDI. This raises the possibility that conclusions drawn about the gender differences in PTSD using epidemiological instruments like the CIDI should be tempered in light of methodological considerations. The skip structure of the CIDI also limits the application of other analysis strategies based on item response theory (cf. Embretson & Reise, 2000) which might allow a clearer examination of response bias to individual items.
In conclusion, the present study sought to explore the lack of gender difference in the diagnosis of DSM-IV PTSD reported for an epidemiological sample in Australia (Creamer et al. 2001) by comparing males and females on their endorsement of symptoms and criteria that make up DSM-IV and ICD-10-DCR. The results highlight discrepancies between the two diagnostic systems that lead to important differences in the conclusions that are to be drawn about the prevalence of PTSD, but more importantly, the results highlight the possible role of methodological artefacts in contributing to the overall prevalence estimates of PTSD in this sample.
